We encountered an adult patient with acute anterior poliomyelitis (AAP), whose monoparesis developed 28 days after his son's immunization with oral poliovirus vaccine (OPV). Neurological and electrophysiological examinations suggested that his muscular wasting of the left lower limb was due to a lower motor neuron disorder, and magnetic resonance imaging revealed the responsible lesion in the left anterior horn at the thoracolumbar junction. His stool was found to include poliovirus type 3, mainly originating from Sabin 3 by neutrization antibody and PCR-restriction fragment length polymorphism method. This indicated that the AAP resulted from contact with his son. This patient raises the question about OPV in polio-free countries.
Introduction
Since the advent of vaccination, the incidence of acute anterior poliomyelitis (AAP) has drastically decreased in developed countries. Although oral poliovirus vaccine (OPV) as well as inactivated poliovirus vaccine (IPV) contributed to the ongoing process of global eradication of wild polioviruses, the problem of vaccine-associated paralytic poliomyelitis (VAPP) persists in OPV-using countries (1, 2) . Illustrating this, we report on an adult patient who developed AAP following vaccination of his son with OPV. As far as we know, lesion sites of contact-induced VAPP have scarcely been revealed by magnetic resonance imaging (MRI). Some problems regarding OPV are discussed.
Case Report
A 36-year-old man presented with a 16-day history of acute monomelic paralysis. The patient had been completely healthy until November 25, 2003 (day 1), when he developed weakness of the left leg after flu-like symptoms. He subsequently had difficulty lifting the left thigh and putting on his shoes. His son at age six months had received administration of OPV 28 days prior to the onset of his pa-ralysis. Because MRI of the brain and lumbar spine in another hospital revealed no lesion responsible for the symptoms, he was referred to our department on December 11, 2003 . Neurological examination on admission showed muscle weakness of the left lower limb; muscle strength of the affected limb on the Medical Research Council grade was 4/ 5 in the iliopsoas and quadriceps femoris muscles, and 3/5 in the hamstrings, tibialis anterior, and gastrocnemius muscles. There was mild muscle atrophy in the left thigh and leg with a high arch of the foot (Fig. 1 ). Deep tendon reflexes were generally brisk except for diminished left ankle jerk. No pathological reflex was present. Superficial and deep sensations were intact. He walked unaided with steppage gait on the left side. Lumbar puncture revealed eight mononuclear cells/mm 3 , protein of 107 mg/dl, and glucose of 70 mg/dl. Conduction velocities of the peripheral nerves were within normal limits, but F wave occurrence rate of the left peroneal nerve was decreased (43%). Needle electromyography revealed polyphasic motor unit potentials of long duration (1-2.5mV, 10-15 msec, 5-7 phases) with positive sharp waves in the left quadriceps femoris and tibialis anterior muscles. T2-weighted MRI on day 22 revealed high signal intensity in the anterior spinal cord at the level of T 12 and L1 ( Fig. 2A) , corresponding to the left anterior horn (Fig. 2B) searched for evidence of infection with enteroviruses or herpesviruses by culturing cerebrospinal fluid (CSF) and by measuring antibody titers in blood and CSF cerebrospinal fluid. No evidence was detected. From his stool obtained on day 15, however, a poliovirus was detected, which was identified as type 3 in virus neutralization test. It was found to be Sabin 3 vaccine virus, because its serotype and intratypic differentiation were similar to OPV by the PCR-restriction fragment length polymorphism method applied to the VP1 region (3, 4) . He had been incompletely immunized in childhood with only one dose of OPV ingestion (usually three doses), which may have contributed to the occurrence of VAPP. The poliovirus came to be undetectable in his stool on day 51. During a 2-year follow-up, his monomelic weakness remained unchanged.
Discussion

This patient developed acute monomelic weakness. Neurological diseases causing acute monoparesis of the lower limb include Guillain-Barr syndrome, mononeuritis, lumbar canal stenosis,vascular lesions of the spinal cord, and myelitis of various origins. From neurological and electrophysiological examinations, his monomelic weakness was attributable mainly to a lower motor neuron disorder. Although viral myelitis involving the anterior horn was suspected, vi-
ral studies were negative, including sera and CSF culture for enteroviruses and herpesviruses. However, analysis of his stool indicated that the isolated poliovirus was vaccinederived and that his monoparesis arose from contact with his son's feces including poliovirus (4) . In addition, MRI revealed clearly the responsible lesion corresponding to the anterior horn ipsilateral to the affected limb. The high intensity on MRI corresponded to the epiconus which includes motor neurons between L4 and S2. Thus, the MRI findings were compatible with the patient's muscle wasting in the lower limb. In good agreement with cinical features, the neuroimaging favored the diagnosis of VAPP.
Poliovirus is an enterovirus transmitted mainly by fecaloral contamination. After polio infection, the majority of people are asymptomatic or have mild febrile illness, whereas only one to two per cent of infected individuals develop AAP. It still remains unclear whether poliovirus involves the central nervous system by the blood stream or by way of the peripheral neural tissues (5) . Although poliovirus can involve any structure of the nervous system, the selective affinity of the virus for large motor neurons exists, particularly in the anterior horn in the spinal cord and motor nuclei in the medulla. Once polio enters the central nervous system, it spreads rapidly along neural pathways, leading to flaccid paralysis, bulbar palsy, or dysautonomia. In addition to acute inflammatory tissue damage, late progression of muscle wasting or aching can occur manifesting as postpolio syndrome or motor neuron disease (6, 7) .
Following the induction of immunization by OPV, AAP has effectively disappeared in countries with a high OPV coverage rate. On the other hand, outbreaks of AAP have been reported in this century to be associated with circulating vaccine-derived poliovirus or its recombinant strains in tropical developing countries (8, 9) . Between 1990 and 2001, there were 11 cases of AAP in Japan. All were vaccine-associated, and did not result from wild poliovirus. In eight children, muscle wasting followed ingestion of OPV. Three adult patients developed paralytic poliomyelitis by contact infection from asymptomatic vaccine recipients in the patient's family (10) . Although it remains uncertain how poliovirus reaches the nervous system, the inconsistent regional occurrence of VAPP indicates that individual variations in vulnerability to poliovirus exist in the human nervous system. This was a new patient with VAPP by contact infection who uniquely demonstrated the responsible lesion on MRI. As seen in our patient, individuals with unknown or incomplete vaccination history may be prone to develop contact paralysis (11) . This case serves as a warning to clinicians to beware of this condition. Caregivers can develop VAPP by contact with recipients of OPV within 60 days after vaccination (11) . The alternate choice is to use IPV, which is safe but more costly. Countries that have eliminated wild polioviruses should consider switching to IPV despite its high cost, since VAPP can be avoided. Many countries such as the USA, Canada, most of Europe, and New Zealand have adopted this route (2) . F i g u r e 2 . T 2 -we i g h t e d MRI r e v e a l s h i g h i n t e n s i t y s i g n a l i n t h e a n t e r i o r s p i n a l c o r d a t t h e l e v e l o f T 1 2 a n d L 1 ( A, s a g i t t a l i ma g e ) , a n d i n t h e l e f t a n t e r i o r h o r n a t t h e l e v e l o f T 1 2 ( B , r i g h t / l e f t r ev e r s e d a x i a l i ma g e ) .
